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BIOABSORBABLE PLATES ; FASTENERS, TOOLS AND METHOD OF 
USING SAME 

BACKGROUND OF THE INVENTION 
5 !^ ut j ■>.... 1. otkiU.'plaU lot quit bom- 11 u nirereilaii I >luu t< 

Lb c niofaciai eleton s known Ln lh:i procedm i bioab >rba e piai is used to 
hold bone U jethci to allow a tincture to h< al 1 he p at, js teneralb f< nned to the bone 
and held itt placedi} crews Bioabsorbable plates are non all; rigid become soft ot 
malleable when heated, and return to being rigid when cooled. Typically, a 
10 bioabsorbabk plate i hea • ci in sonic manner to make it easily detbrmable so that the 
plate can be formed to the b me, I ad et before « t abet the plats is ft nned to tlx I one. 
a drill is used to drill holes into the bone. The drilled holes are then tapped and screws 
are positioned within openings in the plates and threaded into the tapped holes 10 hold 
the plates in position. 

If One problem u ith U.iwm sv-ueres for applying huab-udrebU plates is that the 

[date doesn't remain soft for long. Once it is heated, die surgeon must fairly quickly 
loimtbcnkt, to h W ,nucture II iU >ui gum doesn't get the plate pn.y d\ lon.^d 
before it cools, then the plate must be heated again and the f< rming pn.ee ;s stai ted over 
\s should be ap created dre c.n Irererec . \ e, tediret piowc and result m los, ol 

20 « n d on tre re *J pusnkin Uiutdonal! tl« urged I ts no mean re pot 
lie. nine lite pure re dcretre a -me. Ik spot .. y Vault on the plan; to better cnbu re the 
plate to the bone. 

\no.hu (.n.l-km *<th fiMvwi tm -b.'jh.l! t.l.H [ -a.-t in- ait «• ),<"ii ' ie.' . 
can create stresses within the plates. In the event that a screw is not threaded into a 
25 tapped hole in proper alignment, the setew may only contact the plate with point 
contact. In this event, the plate may crack or loosen due to the uneven force 
distribution. Obviously, this would be a problem, particularly if the problem is not 
discovered until after stitches have been applied. 

A problem with known bioabsorbable screws is there tendency to break due 
30 to there design Aithoi I btoal abable * tre very strong, they can break off 
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while being threaded into the tapped bote 01 when bei ig tightened Once broken, 
the screw generally must be drilled out of the bom*, a new larger hole drilled and 
reiappcJ ad a latgei sciew threaded into the ta> >ed 1 »I* \g in this is i tedious 
process and one which creates difficulties during an operation, 
5 Another problem with known bioabsorbable systems are the techniques for 

heatij • ic bioabsorbable plan Che most commoi method for heating the 

\, i il ij r , t pi v 1 1 I I 1 l h t t.Cl ball \ tlHCi hwat.s !hc 

plate for it to be deformable Because the hot < iter bath h s to be within he sterile 

(ieldof tht ui i 1 room, iiiiin.' ') • tt jpabkof being stenli?ed fypically, the watei 
10 bath tmoums to i tand draped vitii i cloth and » lerilized bo* to con iin hot 

watei f!< suq on can then dip the bioabsorbable plates mto ih hot watei and 

con! >rm tin m to th • b >i face 

Another problem with known surgical systems to fasten bioabsorbable plates 

to bone structure is the complicated system used to match a request by a surgeon for 
15 i pai tietthu pha \ !tn the aum-i remp ! ite lypkalh \u -i\ol> lorn alpha 

nu neri< code » are jsed v Inch result in the possibility of confusion between the 

request by the doctor and the filling of that request by an attendant. 

SUMMARY OF THE INVENTION 

20 The present invention overcomes the above problems by providing a 

bioabss .rbable phre mat h \ a first iheuno chemic ti v.hd t >h- v hn h a mud and a 
-er>x thweo h. . 'ee' "hi taw • huh w eU< . nu.blc m> VkA if . «.n * < < m. ! .'mid 
to the bont rhe plate include t plurality oi t least two openings fo eceiving a 
fasts nei with an lie ' area surrounding e ich oi the openings to alio the fasfenet to ;eai 

25 itl in the bio ibsorbabl; plan so that no part >i the 1 tstenei t tt< id ab n the surface 
of the plate when the fastener is applied. The relief area presents a general!}' concave 
und >f the openti i ! I f ^ i * - mtaet 

surface for the fastener. This reduces tensile stresses in the plate and allows proper 
tl\ stcti ithsn ici el . - bent ? ia is ma l< d :i i p" > 1 

30 or at an angle that is not perpc di ui r to the < . 
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1 he fastener of the present invention int hides a head and shank portion. The 
head contacts the bioabsorbable plate to hold the bioabsobnabic plan mhim the b »ie 
surface to be repaired. Trie shank portion extends from the head portion and includes 
threads for providing threaded engagement with the bone surface being repaired. The 
5 head portion includes at least one recess for insertion of a driver to allow the fastener 
I b t threaded into tii lone irfact being n > are J fhn head »ordot ncludes a 
bottoms! dura pra-cnun ,'UKiJ 1 eo; o « aottr h nornr^ i oatcrae leUei 
within, tin bioab orbable plate h> convex onto i m ting u ch the coin u relief 
ensures that the screw head will have at least line contact with the plate and preferably 

10 sno,.c: com <w Hus t nh a. c-. tm i'a,lt'n n. m die ph>u : > i»<iu ml iodine., n not 
eliminates the problem oi tensile stresses in the plate due to misaligned screws. 

In the di^iosed i i 1 '. ir j' m • ' the tartra.ei t-i n._ pi • m in\> ntain. the head 
portion includes a pair of notches. The notches include a pair of side walls and a rear 
wail The notches are oriented I SO degrees apart about the circumference of the head 

15 portion of the fastener. The notches are sized to receive features of the driver, and the 
side wails providing a contact surface for the driver to da. ad the fastens r into place, 
The positioning of the side walls distributes forces applied to the screw through ihe 
head a. com| i\< !oi ;-s .eotira Hit ;id» > Kan no thn iy th >o Hint oft'm 
fastener, Thv side walls for each of the notches fall on lines that cross at a point outside 

20 the < enterlme oi the head portion, thereby concentrating th< forces exerted onto the read 
( ,n i„ , ano on ij ^ ou stR >-^- a nh.n m foau • H" n io « .dt e lad at 

The present invention also includes a driver for threading the fasteners into 
bone. The duvet includes an operath e end for engagement with a fasten, i, a handle 
p, u i opposite he operative end to allowing nanual narsiptilation of i! driv< to 

25 n ( n iht 'a u n ,, md .. tutel mechanism inn reonnt eriiw toe handle port . i and the 
jp tativi etid fm '« .unrig the an omu «.f t.-iqu. tint can be transferred. The handle 
ponton mciuae, ...-who to >T t >.m dmg the clutch mechanism, kite ope c 
end includes a pair of fingers, each of the finger nch in side walls and an internal 
wall. The side walls are spaced to fit within notches in the head portion of the fastener. 

30 Tre fingers have i thickness that ts less than tl th ol k >tches on me fastener 



to allow the fingers to fit completely within the circumference of the head portion of the 
fastener to prevent interference with the bioubsorbabie plate when the fastener is 
applied using the driver. 

Another advantage of the present invention ss the use of a unique portable bowl 
5 for containing a volume of heated fluid. 'The bowl includes a base, a reservoir for 
holding a volume 01 heated fluid, and a Ami «i disposed! within the M 

healing the fluid within the reservoir. A controller for controlling the heating element 
and maintaining the temperature of the heated fluid within the reservoir is loeated at a 
emot location fro n 1 1. boM i,m,n • r on ImvJ jii b « t 1 • n duvb » ithous 
10 hoimoo kalt/t id nowdnhri It ,«,nu,«.,. .mum-Ki I u, p > ud ! IW mJul. s 
a i n, t Mbl • - mbb !<-• ! e« pin w ih«. n «u I I md ud«m tin. K >>" ' md to as ist 

in keeping the fluid af a pre-deferrnined temperature. Hie cover assembly includes 
features for holding tools to allow the tools to extend « ito the Ik ated fluid * ttl in the 
portable bowl 

|5 ] iddiiif t 'h pot Ml im j ii [ik-m m m\eution inelud an ppaiatu hi 

applying a heated fluid to a localized portion of a bioabsorbable plate. The ! de5§» 
includes a front end with a tip, a rear end, and a shaft portion interconnecting the front 
end and the rear end. A cavity is disposed on the tip to hold a droplet of the Heated fluid 
to the tip when the tip is dipped within the heated fluid or to draw heated water into the 

20 cavity to be dispensed when desired. The tool allows a surgeon to heat the plate at a 
h Lab. ed pi ini withoi t havi tg to relic at the entire pi tie fhe pre ent in cation al o 
in Inde-. t dispell ei 1 a h >!d ng md delivering fasteners to a point of u < The 
r,^ n cbm. i u„\ toi h..|du a phu ilm oj ta nre j hd in muted u tatabb 
onto the tnu or keeping the fasten s contained until u d dan open) to allow th 

25 fasteners to be removed from the tray. The tray has a plurality of apertures spaced 
radially about the tray. Each aperture is adapted to removably hold one fastener m 
vertical onent aiion. The lid includes a fu oj u at com) opening spa u to fall 
directly above the apertures when the lid is rotated and adapted to allow an operable end 
of a driver to be inserted into the tray to engage and remove the fastener from one of fhe 

30 apertures. There are a plurality of detents spaced radially around the outer 
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circumference of the tray, the lid includes at least one indent lor receiving one of the 
)luraih of detent • that the lid can 1 rotated between a plurality if radial pi itions 
Fhe detents an pan c! arch that ;n th lid n tatc . the pan oi ope ana- v ithin the lid 
move from a first position wherein the fast opening is directly over one of the apertures 
5 and the second opening is po :itioned between two oi the apertures, a second position 
i re both die tlrs rnd econd openings are located directly above one of the apem : 
and a thud position v herein both the first and second openings are locate ! between two 
of the apertures, 

I hem nun.u Mm. i . ivdtio ad a M< > haud'i la eh i^la.fae In 

10 de\h.e un hides t p i d t < a t 1 » l iu.n tm a mi t . is a nv;Uw <. la' n-mm 
ii. me i < t!« a t , eh mm h wing i fit si end and a second end. The first ends of the 
amis are secured to one another, with the second ends of the arms being disposed at a 
distance from one another, A generally flat protruding portion is attached to the second 
end of each of the arms, the protruding portions of each ami being oriented parallel to 

1 5 one another. This device allows the plates to be held without damage to the plates. 

To assist in forming the plates to the contour of the bone sui • £ a emplale foi 
capturing the contoui of a bone structure to be repaired is provided. The template 
allows the plate to be pre-contoured, wherein the template present.-, a two-dimensional 
simp, th a H.id.b . ■ '.< .-ponds to the two-dimensional shape of the plate that is to be 

20 „H.",i i hull Ht.ne! ,ii>olm t Ik a ' lai h nkm-t.i M.eapondU he 
to, *io. - ill. .uiuiir ui.^o'ulti,, i pa 1 di m<» pi ieoe<i < n t u torn. "Hi. 
kiii.iae wivdv I o- 'nmdtobk m.to. abdid m ... bto n Jl<>< *tie i mpl 
to be sterilized and c >ed in another embodiment, th template is a bio having a 
to| and bottom su I > aid ncl idii g a p m dip oi throu h t oi - e i ndii ! < t een 

25 the top and bottom surfaces. A plurality of pins are disposed within the holes. A 
locking device locks the pins within the through holes to prevent the pins from sliding 
therein. The position of the puis are changed when pressed against the bone structure 
to give a three dimensional view of the bone contour. The pins can then be Socked in 
place and the plate deformed to the contour of the pins. 
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All of these items are preferrably contained within a kit. that car, be easily 
rilked rsd taken to the sterile surgical field VdditionaJl> he pn eni invention 
u-ni.U 'h ,u Jma >! ,r i.'i,, ,-Iom mm.it. mtiKcubnti pu k u».etki 
Still further, the present invention includes a unique coding system to simplify the 
5 surgical procedure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Dthu .uPc-ntu^ ilk pu vuiut.m will le te.anh lt ; pu , uded a, dk 
aitK b^on^s <>u - tm 'e^nu, I tp i. uien. e u 'nidi..* i e.u- !e t vWm> hmi \\ll< n 
10 considered in connection v. nh die ;>c< unpaining Jut vines therein 

Fiyuiv 1 is a perspective view o! the bi si 1 ! "Sate and lastenets ol die 
present invention; 

Figures 2 through 5 are alternatively shaped bioabsorbable plates of the present 
invention; 

:|5 Figure 6 A is a perspective view of the fastener of the present invention: 

Figure 6B is a cutaway view of the fastener of the pi * n nvention; 
Figure 7 is a side cut away view of the opening and relief area within the 
bioabsorbable plate: 

Figure 8 is a cut away view of the opening within the bioasborbable plate and 

20 fastener; 

hpiu b^jj hp J e.au 'i hen un »< H « im < td m < Ptu>' ; 
figure 10 is a cutaway view of tiae plate, fastener and driver of the present 
invention; 

Figure 1 1A is a perspective view of the drivei ol die present invention; 
25 1 igure I IB is a perspective - it v, ol the drill hit tool of the present invention; 

Figure 12 ; a perspective vic\ ofthcendol h drt er of the presen in entioo 

Figtu 1 3 ix an end \ ie \ ol the drivei ot the present invention; 

Figure. 14 is a view of the fastener attached to the driver; 

Figure 15 is a perspective view of a parr of forceps of the present invention; 
30 Figure 15 A is a top view of the container top; 



\VO(ll/».2l3(V 



H i I .Mil n: C'i 



Figurc 15B is a side view of the container top; 
Figure I6A is a top * tew ol the base; 
i igurc 16B is a • idc mow ot the base; 

Figure 17 is a perspective view of a sterile bowl of the present invention; 
5 Figure 1 8 is a perspective \ iew of the lid of the bowl; 

Figure 19 is a perspective view of a pen device of the present invention; 
jwjn <n -tp,].* Op.i.n t v ,e of a n ohv i .tiibi uinunt o' -he p^r 
of the present invention; 

' Kgtire 21 A is a cutaway view of the pen of figure 20; 
10 Figure 2 n ^ i m u i i u. a > . i 'lu k > v { ,_u < 20 

Figure 22 is a side view of the pen empty; 
Figure 23 is a side view of the pen holding heated fluid; 
b.guie 21 o a -k'c Mew ol" the pen vith ttu id. huh— quKved i htly and a 
droplet of water being applied to a bioabsorbable plate; 
.0 Figure 25 is a perspective view of a template: and plate; 

Figuie 2t n Ot erspecttv* exploded view of the driver of Ihe picscnt 
invention; 

Figure 27 is a partial cutaway side view of the driver clutch of the present 
invention in the direct drive position 
20 Figure 28 is a view taken along line 2 -'-2, of figure 27 

Pn Ul , K > ,s . pea' ! 'i|„i o iu \i.o i" fhv. dm, i n;„ P ( ,j the [)u it 
nvei lio i in tin lutein drivi p >siti i ; 

Figure *0 is a viev taken along lint 50 in figure 29; 
Pi ,itc i s pw-pe liwoi ' "1 fa <>f ih. puw in in entio . 
25 Figure P2 t> a [vutnti citi.ewo perspective viev ot an .JiciuaOve template 

DETAiJd I) Pi SCUIPI 1()M)I I'KFM l :FM vllH M>IMLNT 

Referring to the Figures, wheiem hh. nu uerals indicate like oi corresponding 
parts throughout the several views, Figure 1 shows a bioabsorbable osteosynthesis plate 
30 of the present invention at if), Plates 10 rue used to connect bone fragments, which are 
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broken away from each other aucl hold the bone fragments in place until completely 
healed. The plates 10 arc made from a material which absorbs into the body after a 
time so that once the bone ragmenta have heal I in their rt j live positions a fuith< 
surgical process is not necessary to go in and remove the plates 10. In the preferred 
5 embodiment, the plates are made of 85% Poly 1 ,-! .actide. 5% poly D-Laotkle and 10% 
Glyeotide, Referring to Figures i through 5, various examples of die plates 10 are 
[lkiSM-tid, ual, o,islu'|> i.tu o t 1 \ Mit.ii k i C <i cm-i h to n «. i • \ Ut ajim 
oi she .end oi lace oi ! od U vol he iy>\ u mu d to thos< of on nar\ skill m the art 
that numerous of hei bap ; could be used. Due to die contours of the hu man head and 

10 I.e. iti ne - a forth plates 10 to be n »lded oi »ent to match the specific contour 
of the bones to which the plates 10 are being applied. Rather than bend the plates 10, 
thereby creating stress points within the plate 10 and less than perfect contour match- 
ups, the plates 10 are made from a material which when heated to a certain tempt rature 
will allow the plates 10 to be plastically deformed. 

IS The plates 10 have two thermo-ehemica] »lid sta 1 >lale 10 i first 

therm > t ; emi t! ; .lid st.it. which is rigid, aid a yccvnu thermo chemical solid state 
which, although still solid, is moldablc. The plate 10 will remain at the first ihermo- 
chemicai solid .stale at room temperature and at any iempcrature below a glass transition 
temperature. In the preferred embodiment, the plate 10 will remain in the first ihermo- 

20 chemical solid state until the plate 10 is heated to a temperature in excess of 
uppmum um [p.-l pt^- I mu« uluit m ionJ U uti Ago v , ( <.Um V»hen the plate 
10 i ht tedu i tea perature exce ling the gl > transition t nperature the plat 10 
transforms to a second tl k mm ho l < 'ut 1 a n u. h nu , luu o ^ .•« t > ut u 1 
In this state, the plate 10 can be molded to a different contour than the plate 10 

25 originally presented Chi ond thermo-chemica tote still solid > ever the plate 
iOissuO metoh eennm Jdemtm a »nd muim- munica! tat to alio the plate 10 
to be molded to a shape more in tine with the surface to which the plate 10 will be 
attached. 

After the plate 10 is molded to the shape desired, the plate 10 is allowed to cool 
30 below the glass t-. o on tempo I > ig she plate 1U to transform back 
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to the fnVt thernn --chemical state. In this state, the plate 10 will now rigidly hold the 
new shape to which the plate if) has been molded. Now, the plate 10 will retain the 
shape that tht plate 10 ha been ! ormedto ithou d piayin n; veakening in the 
structure of the plate It). 
5 The plate 10 is held in place by fasteners 12 Hie fash ei 10 re general b 

crew like and w inserted through >penin£s 14 < itmii the plaiv- I'- Vilo.^Joiu 
holes dulled into the bone. The plate 10 has a relief area 16 around the openings 14. 
The plate 10 includes at least two openings 14 for receiving a fastener 12 to hold the 
plate 10 in place, A head poroon IS oi the fastenei 12 o ill fit within the relic f area 16. 
10 him. "a K 1 iJ ! * s Hi. la n i 12 id not nioutub e 'Ik »udao> 
uiynplak 1" iboteaUm is wvpoiUnt hecui.i an piom.Moin ironi the pksu I0ma\ 
be visible through Uie skin of a patient when the plates 10 are used to repair bone 
structure. 

An additional feature of the present invention is that the relief area 16 around 

1 5 the openings 14 within the plates 10 has a concave curved contour. See figures 7 and 
8. fhisi "nun, ih fasteners 12 to seat more solid! within the relief area 16 and 
nmdwe. tone! n th in UuditioiuO L * td a-i - I i.>de.MKihl tha tiiei i at a 
Im .inVuWtuit'i. iv »tu.undtht circumference of the opening bl in th plate 10 between 
the head portion 18 of the fastener 12 and the plate 10. If the head portion IS of the 

20 fastener 12 is only contacting the plate 10 on one side of the relief area 16 then uneven 
stresses :!i .. L an ,Miha> On nbte !<■ tu en o»c > iwu. mik pkae 10 nore Itke!> 
to lad ta the sues>es can Iv iran-hrwa tluough tne pl..h !•* tu the aidet'gnw bone. 
Often, th fastenei ' 2 mnot be inserted perf< ti p - p ndi ukn to the plate 10 The 
, m u-on ,-Hhcuitet « to. J! ■ [M-iO'J,l\Mi , * t« w, ' .iu .a lea S in 

25 • om.ut ivhvcer. the pi tie 10 and live t tenet 1 ' a u-auU T> u.i ire circumference of the 
relief area 16 even when the fastener 12 is inserted at an angle not perfectly 
perpendicular to die plate 10. 

It is an additional feature of the present invention, to color code the plates 10 for 
ca.w identification during a .surgical procedure. Currently there is no easy way to 

30 identify the plates 10 in ordei to ininiraize confusion The plates 1 ' > can cone in several 
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differ* i! sizes and shapes depending on the specific application. By manufacturing the 
plates 10 with a unique color associated with each unique shape and size, confusion will 
be minimized and time wiil be saved. The color-coding will allow a doctor or nurse to 
identify and request the specific plate 10 and to better locate and implant screws and 
5 plates in vivo. 

Idditio all) Ihepacl ge< ntai ing bioabsorbable plates 10 are n irked with 
an identic uw .. meb „>>! s h ,n tl f k m.uL Jl e-the \\w Lue onh he >»u * i«im 
K 'hem tteJ n» 't aiead; The ident>iv a im i , - ulr i- j»n leu. -b a simple decimation 
ridiculing the izs nd hape of the desired plan 10 in a manner that will allow the 

it) nurse or doctor to easily read and recognize the identification mark and the 
o s t . )dug n m on in package a mn bit pi ue 10 

Referring to Figures 6A through 10, an additional aspect of the present 
invention is an improved fastener 12 for attaching the plates 10 to the bone. The 
improved tuOi. i u bu i neully^u like -.hape ('> n ,de t'.nu bus I so bable 

] 5 materia! such as the plates. The fastener 12 includes a threaded shaft portion 22 for 
cnv.igen.ent axh a hole drilled into bone, and a head portion IS for engagement with 
ih< Kin f area 16 around the opei ii • 14 in the plale 10. Referring to Figures 6A, 8 and 
y, speed alb the head portion 18 of the improved fastener 12 has a onvex curved 
shape . m a bt >ttom . ui face for engagement with the concave curved portion of the relief 

20 area 16 around the opening 14 in the (date 10. 

, des i 0 Um (' u<\ 'I ih.u . ut fee milr «, iOniUm, ic d putt <m 
tSj -be to m< ne e!t'ecti\e eng .m neut uj toe ik ui portion 18 of the fastener 12 v itli 
the pi.ue K* Spceibca!} tho. • a tuies facilitate full circumfei ntial contact between 
Ch bona m surface of he it d p< rti »ti It oi the fastener 12 ind t c reliei area 16 of the 

25 plate 1.0. Full surface contact around the entire circumference, even when the fastener 
12 is inserted an angle, which is not perpendicular to the plate 10, reduces the likelihood 
of concentrated stresses building within the plate 10 or being transferred to the 
underlying bone structure. 

An additional feature of the improved fastener 12 is greatei strength. The 

30 improve tc ' s designe< > t >nger than pri wt ft i d 
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mciudes a head [ ortion 18 which is d( signed foi improved engagement *ith a drivei 
24. See figure 1 1. Referring to Figure 6A, specifically, the fop surface 26 of the 
fastener head IS is designed such that when die driver 24 is used to thread the fastener 
12 inn t drill die the forces t mcenirater i m ou i iiainctet v I e head 
5 portion IS. The fastenci 12 includes notches 30 on opposing sides at the ouici diameter 
28 of the head portion 18. These notches 30 accommodate the driver 24 for threading 
the fastener 12 in place. Additionally, the notches 30 are shaped so the contact surfaces 
ol the Iastenei head 18 fall on a line 32 which does not i in througi the centei of the 
fasten©! head 18. Spcciiicafiy, the notches include side wads 34 and an inner wail 36. 

10 The side til U pro icie a contact surface for the driver 2d md fall on lines 32 that 
i, it a p. i it outside the center line or the head 18 ol the iastenei 12. f his Jcmcu 
results in eieutu compressive stresses within the head 18 then by reduc inc the risk of 
fracture during application. 

In prior art designs the forces are concentrated alon hut 3 th n go tbiough the 

15 center of the fastener 12, This condition creates tensile forces within the fastener head 
1.8 that tend to cause failure and separation from the shaft 22 of the fastener 12. This 
is a very big concern since when the head portion 18 breaks from the shaft 22, (here is 
not an easy way to remove the broken shaft 22 from the bone structure. By diverting 
the forces av a> from tl e centei ol tin fasten t 12 and concentrating the forces along 

20 lines 32 that do not run through the center of the fastener head 18, compressive forces 
aiecieatcd warn hi wrt, uw head lb V« uaimu i ft n» k<s hA 1} to 
cause failure within the 1 aener 12 thereb; reducing the risk that die head portion 18 
will break of! .'Own the fastener 1 2 is inserted. 

Additionally, the di tgnoflhcfa tenei head 18 i few rin profile than prior arl 

25 designs Prioi art fasteners rue a drivei such as « philips or hex head screwdriver to 
insert the fasteners 12 and rnusi i norenmte I in the h d portion it! fastens 
12 in order to accommodate the hole needed for insertion ol the screwdriver The 
fastener 12 of the present invention does not have an intrusive hole for insertion of the 
driver 24 and therefore is much thinner in profile, When the low profile fastener 12 is 

30 nisei ted theie is le^ likelihood that the Ik ad portion 1 S w ill piotnaL abo\ e the plate 
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10 thereby allowing the fastener head 18 to rest completely countersunk so it is not 
above the top surface of the plate 10. 

ulditionalb the depth fthenotehe 0 allows the feature of the driver 24 
that engage the head portio i IS oi the I i tei ei 12 to r< st i ntirei witlu the diameter o 

5 the headpojioa 18 ITas reduce the risk of damaging live plate 10 \ hen the fastenei 
12 ts being threaded into place. 

The fastener 12 can be any one of a plurality of sizes. In the preferred 
Hid. ie liJIi-.. ih'nuV'uti^i - Out mil t.eh-tuu I 
is eithvi i M.r'.MOOs 22 us) Hi meters and 2.6 millimeters. Phis dimension is a 

10 mcam uiimit o( tiw d-a t> .,. el rhouuejd* o« the K eenci u lvsvr.cn 1 2 c i .uhci 
dimension ha imilar head parti is 18 so eitht size s equally appropriate for use 
with any plate 10. Primarily the 1.7 milbmelei fastenei 12 rs used in all applications. 
The primary purpose for the 2.2 millimeter fastener 12 is as a repair fastener 12. If the 
hole within the bone structure becomes stripped of the threads, then a 1.7 millimeter 

1 5 fastener 12 will no longer thread securely into the stripped hole. When this happens, 
al.itvil.nh u-btiii'lLdaimmps * t'nnr; bum Hie la e »>,>k nun ppiupi te 
to accommodate the large-, 2.2 miliimetei fastener 12 In th< preferred embodiment, the 
dilfcientsi dl icnei 12 .uv marivd vrim bm gmdahlc o>Iored nam Similar to tin 
liscussi mi aben eoncei imeudorcodingoftheplat.es 10. color coding of the fasteners 

20 12 will ado.\ ea-y ami eun k *d< .mtieabmi et dil'terciit la.-Ueuers 12. as v.Ul a-, making 
die fasteners 12 easier to ee and to be able to find the plates 10 and fasteners 12 in th 
body during surgery. 

Rem m> '. ! wme ob, .mothc a'gpeei ui the wmtmeO ; o'a r w 12 i thai th« 
headpoieo , noi nahm „<u, dn Mum en \ e, ■> -nhUvdiu f 24 kn 

25 inserting the fasteners 12 into the dolled jane within the bone structure, the rear wail 
36 of the nose! 0 ; id i gapping st v Inch In. dmi til i \ ith the 
driver 24, which will be described in greater detail belo i figure 9 the gripping 
surface includes an optional protrusion 40, which can be used to facilitate the factional 
interaction between the driver 24 and the fastener 12. The gripping surface of rear wall 

30 36 allows the fastener 12 to be placed wttnm ti s ssp ot rhe dnver 24 and held diere 



H « I Mil 058 'i 



-13- 

until the fastener 12 is installed. Tins surface of rear walls 36 is separate from the 
driving surfaces, which are defined by the sule walls 34 of the notches 30, Unlike 
i\ < ij 1 1 k-ii i m -th i tin gripping m ra.e and duMtig ->ui face aie the same m ihu 
system die two arc separated which reduces stresses in the fastener 12 and permits 
5 independent fine-tuning of each surface. 

Retemne m tonnes 11-1 1 . it l m additional br-cma h» ... ntimu.t m to 
provide a drivel 24 1 >, inserting the fasteners 12 within the bone struemn ioi fastening 
the plate 10 thereto rhe driver 24 includes a rip 42. and an sperafm md 44 which 
in ludes fingers 16 lor engagem nt ith feature ot U« fastesiei 12 to told th* fast nei 

10 12 to the driver 2 1 is the fastenea 12 is 1 rough! into contact ,vitl tire bone structure. 
[h v p iMM^ffu „ \r,u Jb wt » drou hkc ippe.it anee, howcxei tin u : mbk 'ud 
44 of the dnver 2-1 includes fingers 46 which are designed to fit within the notches 30 
along the side of the head portion 1 8 of the fastener 1 2. The fingers 46 of the driver 24 
are not long enough to protrude beyond the base of the head portion 18, and the 

15 nncKO.cs-, ot the fingers 46 is k js than the depth of the notches 50 o th I th finge U 
will not contact the plate 10 during insertion of the fastener 12, 

Referring to figure 14, (he sides 50 of the fingers 46 are angled to match the 
ang xlsid wall J4ofth« notches 30 on the head portion 18 of the fastener 12 When 
the dru, 'i w tht foi.^ em ti. n km<l 'u 4r m,taU m4iu-. Mtfa i die he id 

20 portion IS to force the fastener I 2 to thread into the hole. The fingers 46 can also 
icludc a recess 52 for receiving protmsioi 10 on th fasten 1 facilitate bettei 
I:, nonal eagagun at L> t\wui tiie Usenet ;3 jnu tin tinge 16 o; m* dm er 24. 

Additionally., the driver 24 has a clutch mechanism 54 that is engaged at the 
h;ciein>a oi tnc iao, fhe > hitch mechanhnu 54 limit* the amount oi toiuue that the 

25 driver 24 can transfer to the fastener 1 2 thereby preventing inadvertent over-tightening 
of the fastener 12, which can cause the fastener 12 to break. The driver 24 of the 
pi, cut nvcntioi pro des s selective clutch ti it can be en on,, d enga d at he 
user's discretion. The driver 24 includes a switch 56 allowing the user to activate or 
deactivate the clutch mechanism 54. 
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Wilh reference to figures 26 through 30, the clutch 54 of the preferred 
embodiment i illustrated The clutch 54 include switch 56 onnect to a control ring 
310. 'The control ring 310 is mounted so that it can slide bad; and forth within handle 
15. The end U2 of ring MO is open undeceives the end H4of drive control 316 when 

5 ring 310 is slid against die drive control 316, The drive control 316 is split io form two 
separate lm :< i m ?20 which are somewhat flexible \ torqu* band 322 is provided 
to adjust the amount of rorque applied by the driver 24, Torque is adjusted by sliding 
the band 322 along the fingers 3.1 S. 320. As the band 322 is moved closer to end 314. 
IfK torque ippjied increases t'he lorqut band s preferrabh made of metal vith the 

10 torque hem pte-.-i a! m.i lufaoboe. 

A drive blade 324 is mounted between fingers 3 1 8, 320, The drive blade 324 
is operatively connected to the grip 4,2 through connectoi sh ifl 06 tnd to the haft 37 ' 
oi operable end 44. 

In use, movement of switch 56 provides either direct drive or clutch drive 
15 opera oi In direct drive, the t rque applied to handle 15 is directly transferred to the 
operative end 44 of the driver. In clutch drive, the torque applied to handle 15 will 
cause slipping between the handle 15 and the operati end 14, i t predetermined 
torque is exceeded. 

Direct dove is illustrated in figures 27 and 2B. As illustrated, the control ring 
20 310 has been slid over the end 314 of drive control 316. This causes fingers 318, 320 
u hegn< «. again h'.U ' ! . 1 i 1 1 UhTiul tham mged-m hi iperation the 
handle 15 is held and the user rotates grip 42 with his or her fingers to rotate the 
Operative end 44. Any torque applied to grip 42 will be transmitted, through locked 
fingei Uh T2( aid direct!} oblad 24, which is com ted to hat <26 Shaft 32i 
25 is directly connected through a chuck 370 to the shaft 372 of operable end 44, see figure 
11 A, 

With reference to Ssguie 2o me dmei 24 o tlimttaied m the clutch drive mode, 
In this mode, the ring 310 is disengaged from end 314, The fingers 318 and 320 are 
urged against the blade 324 by the hand 522 through the scs liencv of ii igeis 5 IS and 
30 320. hi the preferred embodiment, fingers 3 1 8 and 320 are made of metal, but due u 1 
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thdr relative thickness, fhey are slightly flexible. When torque is applied to grip 42 in 
the clutch drive mode, the arms 3 IS, 320 continually press against Wade 324 until a 
predetermined torque is exeeeded. When the predetermined torque is exceeded, the 
fingers 318 and 320 spread open to allow Wade 324 to slip between them, in this way. 
5 no more than a predetermined amount of torque can be applied to the operative end 44. 

Willi reference to figure 15, a pair of improved forceps 58 are illustrated for 
„ MU'm ' toa pL>. -. to. fmdPional ioi -p t\pu alls ho.^'vi! da u .u.oie. v. Inch 
can damage the relative!) sod plates 10. The forceps 5S of the present invention have 
tam-suH; dat [u»i many pomoiis uO toi ••! isgme too ( aate 10 whuh an laiev amagh 

10 m t Wunt uto i u j.. ■ uh ! .in im"W- tene 1 pi He 10 Sp^.heah th n.iop- 
58 are generally like a traditional set of forceps, however, the operable ends of the 
toreep* include huge protruding portions 60 to gently grab the plates 10. It is 
intponant to avoid damaging the plates 10 when handling them, as dents within the 
plates 10 will cause stresses within the plates 10 that can affect, the integrity of the 

15 plates 10. 

Morcsu, n alb the forceps 5S include a pair of elongated trmsd; n idjacens 
iengti wise relationship with .... h « ihci I ach arm 62 includes; first end 63 and ceond 
ends 64 and 66. The arms 62 are secured to each other at die first ends 63. The second 
end 64 aid o< of a n < 1 .a 1 posed at a d tanee rom each othei Each arm 62 

20 includes a flat protrudm portion 60 ttaehed at the second nd 64 and 66 and the 
protruding portioi 60 are o ntcd parallel to each othc Each aim 62 further includes 
a handle vim ,i ohevk'iduizuontihv m 'udd to pro ide gripping urface7J for 
i. .lomg the Sou cp r H ..nd to hju,v e the isms 02 luv aid each other to bring the faces 
70 of flat protruding mions 60 into contact within the plat 10 K neck portion 72 

25 extends between the handle portion 68 and she flat proti rating portion 60 of each arm 
62. In the preferred embodiment, the neck portion 72 extends from the handle portion 
68 at an angle rhe angle 1 tween th keck portion 72 nd the handle portion 68 bein 
less than 180 degrees. 

Referring to Figures 15A. 15B, 16A and J6B, a container 76 is illustrating for 

30 the fasteners 12 fhe conta >o present \ i- * rs 12 in a maimer appropriate fot 
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,i cement with the dmei 24 thcieh; eliminating anj maim il n.i.idhn^ ol the 
fasteners 12 Referring tola ures !6Aand loB.th contains 76 includes a bass 78 that 
is generally flat and includes a raised central portion SO. The raised central portion 80 
includes a recess 31 located rt the . a i cvilh icb eik\ torn in 15 \ md 1 0 . lid 
5 84 ts mounted rotaiably to the base 78, The lid 84 is generally bow! shaped and is sized 
to fit over the raised central portion SO of the base 78. The lid 84 further includes an 
(]lji ,,p> Mm * n nduiL d » no id Oom me.en'v ol tin u<t ? J I he u 

82 vithin the base 78 n adapted to receive and fnetionalh secure the anaulai ridge 
portion 86 of the lid 84, thereby rotatably securing the lid 84 to the base 78, 

10 The base 78 furl her includes a plurality of raised detents 88 spaced radially 

around an outei peril tetei ol She raised central portion SO. Fhe lid 84 includes a raised 
annular channel 92 extending around an outer perimeter 94 of the lid 84 such that the 
raised detents 88 on the base 78 are received within the raised annulai c hannel 92 of the 
ltd 84 when the ltd 84 is secured to the base 78. The raised annular channel 92 does no! 

15 extend about the entire circumference of the lid 84, Rather, the raised annular channel 
92 of the lid 84 has a first end 96 and a second end 98 with a space 100 located between 
them, A semt spherical recess 102 is located in the p i e 100 betwe. n the fit t and 
second ends 96, 98 of the raised annular channel 92, The semi-spherical recess 102 is 
shaped to receive om oi the plurality "1 d« tents SS jp iced around the base 78 when the 

20 lid 84 is secured thereto, 

Theba dso include i plurality ol ap run 104 pa ci radiate nind th 
ia« ed central portion 80 ot the ba e 78 and la ited I en een the rect »s 82 at the center 
of the base. 78 and the raised detent' 81 paced radially ai ml the outei perimeter of the 
base 78 the apertures 104 are funnel si ped ca ti< idapted to receive a fastene 12 

25 th ein 11k runnel hap. is preferred s« the aperture 104 can tccommodate the 
fastenet 12 m a eUtcal utiuttauoa w.th tlr he. p-ao.-t, is pi i'rto ..nuatd The 
depth of the apertures .104 is sufficient to allow the fastener 12 to sit within the aperture 
104 with the top surface 26 of the head portion 18 of the fastener 12 roughly level with 
the top surface of the raised central portion 80 of the base 78. When the lid 84 is 

30 secured to the base 78, the surface of the lid 84 is in close proximity to the top surface 
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of the raised centra) p»rt:on HO of the base 78, thereby keeping the fasteners 12 from 
falling out of the apertures 104. 

The lid 84 includes a pair m openings tor,. IUS to ml<m n\ dimer 24 to be 
nserted to i age and remo\ the fasteners 12 from the Plainer 76. The openings 
5 106. 108 ase spaced radially about the lid 84 between the center portion of the lid 84 
and the raised annular channel 92 e tending about th. cneurnferene. >f the lid 84 The 
openings 106 108 are located to fall immediately abov< in aperture 1 04 when the lid 
84 is rotated about the base 78. The openings 106, 108 are spaced from each other so 
that the lid 84 can be rotated to a position where each opening 106. 10S is immediately 

10 oven an aperture 104 pi sition fh openings 106. 108 i e general!; eirculai and are 
large enough to allow easy insertion of the driver 24 and removal of a fastener 12. The 
semi-spherical recess 102 located at the outer perimeter 94 of the lid 84 is located 
radiall) between the openings 106, 108 

Referring to Figure 15 A, the lid 84 of the container 76 is rotated until at least 

15 one of the openings 106, 108 within the lid 84 is directly above a fastener 12 held 
v ihmtht >ntamer?< Hie driver 24 is inserted within die opening 106, 10 until the 
fingers 16 engage the fastenet 12. Once the fastener 12 i vithin the grip of the linger.; 
40, the dnvei 24 is withdrawn from the opening 106, 108 in the, container Sid 84. The 
fasteners 12 are held within the apertures 104 and suspended by the underside of the 

20 head portion If: ithin the base 78 of the ontainer76so hat normal transportation of 
Iheconiamei 6 v i it wtjartht asteners 12 out of aperture 104 Hie head portion IS 
c-1 'K t own 1 : iMppcel K .a Hit I'd t and u ..peuni )1 Hovevei tin 
fasteners 12 are also held loosely enough to allow the grasping force of the driver 24 to 
pull the OaMcner 12 from the aperture 0)4 and eeir.se! the hotcnci 12 hum the cuntam* i 

25 76. 

The base 78 includes a starting position detent 110 winch is located between 
tw o ol the uthei w me ecjuidh tantly spaced detents 88 about the em. umteience ot the 1 >a > 
78. The base 78 also includes a vacant area 1 1 2 along the top surface. The vacant area 
1 12 is essentially a break in the radial I tperti losilioi f he stai -.j position 

30 detent i 10 is spaced radially in line with the vacant area 1 12. When the container 76 
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is shipped, fasteners 12 will reside in each of the apertures 104. The lid 84 will be 
secured to the base 78 w tih the sUrting detent 1 10 disposed within the semi spherical 
recess 102 to hold the lid 84 m that position. When the lid 84 is in this starting position, 
the openings 106, 108 both fall over the vacant area I 12, therefore, no fasteners 12 are 

5 exposed and ail fasteners 12 are held in the apertures 104 by the lid 84. When the lid 
84 is rotated the semi-spherical recess 102 will move from the starting detent 1 10 to a 
first of the equidistanlly spaced detents 88. When the recess 102 reaches the first detent 
88 and snaps into place, the person rotating the lid 84 will feel she lid 84 snap into place, 
which will signal to that person to cease rotation of the lid 84. Without an external 

10 force, the semi-spherical recess 032 and the detents 88 mil 1 eep the lid S-i from rotating 
out of place. 

Once the lid 84 has been rotated one position a first 106 of the two openings 
106, 108 will have rotated to a position immediately over a first aperture 1 14 with a 
fastener 12 therein. A second 108 of the two openings 106, 108 is still over the vacant; 

15 ansa 1 12, If the lid 84 is rotated one more position, the first opening 106 wit) move to 
a position between the first aperture 114 and a second aperture 116 while the second 
,|vnin 10 will stili remain over the vaca ireall2 In this position neooeimig; 
106, 108 are on either side of the first aperture position 1 14, and no apertures 104 or 
fasteners' 12 are exposed If the lid 84 is rotated one more position, then the first 

20 opening 106 will move over the second aperture 1 16, thereby exposing the fastener 12 
therein and the second opening 108 will move over the first aperture 1 14 location. It 
should he understood that rotating the lid 84 one position can either be where the semi- 
spherical recess 102 is positioned between consecutive detents 88 on the base 78 or 
where the sertu-sphcrieal recess 102 is over a detent 88. In this way, the lid 84 can be 

25 rotated around the base 78 to expose either one or two fasteners 12 at a time, and 
allowing the lid 84 to be rotated to a position where the openings 106, 10S are located 
between ipertures 104 so that no f; ten rs 12 are exposed 

The container 76 is preferably made from a plastic material, and is colored to 
contrast the color of the fasteners 12 that are held within. The contrasting color helps 
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a doctor or nurse to visibly see the fasteners 12 within the. container 76 and will make 
H easier to retrieve the fasteners 12 using a driver 24. 

A sterile bowl system 1 18 is illustrated in figure 17 for holding heated fluid 120, 
The bowl 1 .18 is portable and can be located nearby, within the immediate sterile area 

5 of the surgical procedure. The material that the plates 1.0 are made from transforms 
from a rigid solid state io a plastically d>:(o>-riuil-<lc solid state when heated above a 
specific temperature. This feature allows the plates 10 to be molded to fit specific 
contours of the bone structure. It is important that the plates 10 match the contour of 
the. hones, which an being repaired as closch as possible to insim thai the bones heal 

10 ..mreclly and to pievent features of the plates 10 from being viable ihiomih the ,1 

the patient when the procedure is complete. In practice, tire plates 10 are taken to the 
point of use, and then heated to the deformable temperature so they can be molded to 
the exact contour required. The fluid 120 is preferably water, which improves the heat 
transfer to the plates 10. 

15 The portable sterile bowl 118 includes a base 122 and a reservoir 124 for 

holding the heated fluid 120. The bowl 118 also includes a heating element, not shown, 
for heating and maintaining th fluid 120 at the ippropj nc temperature in practice, 
the bowl 118 can be placed within the sterile confines of the surgical area to allow 
plates 10 to be dipped and mt Ided dan, g the pi »eedure Due to the ;hara ten tics >f 

20 the plate 1 0 material, the plate 10 will transform to a plastically dcfoimable state almost 
immediate!, upon bcinj dippt ! > ithin th« healed fluid 1 U), and rill ool down to the 
lend won deUmnabie oat, ur qua U\ attei being mmuved bom the heate i fluid 120 
The portable bowl 118 is small enough to be placed within the general area of the 
surgical procedure to allow the doctor to easily dip the plates 10 and make adjustments 

25 to the shape of the plates 10 throughout the procedure. The bowl 1 18 is large enough 
to allow the entire plate 10 to be dipped within the bow! US so the entire plate 10 can 
be sharped to the contour necessary. 

in order to keep the sterile bowl 1 IS compact, the bow! 1 18 includes only the 
base 122. the reservoir 124, and a heating element for keeping the fluid 120 within the 

30 bowl 1 1 8 heated. A controller 128 for the bowl I IS is located away from the bowl 1 IS 
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and outside of the immediate surgical area, The controller 128 for the bow] 118 
communicates with the bow! J 18 so monitor and maintain the temperature of the fluid 
120 and allow the temperature setting to be adjusted manually or to be discretely set 
during manufactui I'm bowl 118 i small enough u> vplaved am» p the i mediate 
5 surgical area, therefore making it caster to maintain a sterile environment as ihc plates 
10 are repeatedly clipped and shaped. The bowl 118 keeps the fluid at a constant 
temperature to insui ffi< nt and convei nth ding of tf late 10 th ughout the 
procedure Additionally, th< bov I isi rs) to - erilizc shit e the comix i component 128 
does not have to 1 - u-nh -cd 

10 It,, preferred embodimen the xnvl 118 i cm ed b\ two-piece lid 130. 

See figure IS. The lid includes a first section 132 and a second section 134. The ltd 
sections 132, 134 mate together at edges 136. The first lid section 132 has two 
recesses 138, which allow the user to place tools into these recesses 138 when they are 
not in use. The two sections 132, 134 also allow the bowl 118 to be fully closed, 

15 partially open or full} open. 

With reference to figure 19, the present invention aiso includes an apparatus or 
fool 140 for applying the h atedflui ' 120 to a toe i ed porti «i < I the plat* I ) to heal 
the localized portion of the plate 10 to a temperature that will allow the plate 10 to be 
plastically deformed. The tool 140 includes a front end 142 with a tip portion 144, a 

20 rear end 146. a shaft portion 1 48 mtcreormecling the front 142 and rear 146 ends, and 
temmi Oc-Mcnbm to-m ;lv op r mUeT tot I he avto, !5«» Jlov uita.tocnsi.fi 
to* e tte a vacum to hold aetro] let ui I ea ed ton 1 120 to the tip 144 hen tit ; tool 140 
i^bipjiMiliu o urn m hea.. • fluid 2>) It bmnld to unde mod lis. tolte to, .! 140 
acts as a heat sink to hold heat for transfer to the plate 10. The fluid 1 20 at tip portion 

25 144 acts as a bridge to transfer the heat from tool 140 to the plate 10. 

the tip 144 m also mcludt t roughened surface 152 mounding the cavil 
150 to assist in holding the droplet of water to the tip 144. In contrast to the bowl 118 
as described above, the tool 140 is used to apply heated fluid 120 between the tip 144 
of the tool 140 and a piate 10, i.e., the fluid creates a thermal bridge, to improve heat 

30 transfer from the tip 144 to a localized portion of the plate 1 0. The tip L44 is prefer; >! . 



WO (il (»2i3»- 



Mil Mil l.-S i 



-21- 

made from a thermally conductive autoclavablc metal that will heat up when dipped 
within the heated fluid 120. When the droplet of water is touched to the plate 10, the 
heal, from the tip 144 is transferred to the plate 10 through the fluid 120. This is 
necessan when the plate It) has alreadv been pan 1! secured in place md furth< t 
• shaping of the plate 10 is necessary to conform the plate 10 to tha finei details of the 
bone structure to which the plate JO is fastened. 

With reference to figure 20, an alternative and preferred tool 156 could include 
a passage 154 to allow heated fluid i 20 to be drawn upward into the tool 156 until the 
op oi va hes to pre sni the fluid 120 to a plate 10. The alternative tool 156 also 

10 includes a front end 158 with a tip 160, a rear end 162, and a shaft portion 164 
extending therebetween, The tool 156 includes a bulb 178 for drawing the heated fluid 
120 tnto the tip 160 to allow the fluid 120 to be presented from the tip 160 in a 
controlled nannei The front end 158 includes a fluid channel 170 ttb ifit t end 172 
at the tip 160 and a second end 174 at a position along the shaft portion 164. The fluid 

15 channel 170 extends between the first end 172 and the second end 174 to crease a 
|)a> , a ch i.'ktv i"i Ik fluid channel 170 is operable to receive and hold the heated 
fluid 1 20 that is drawn up into the tool 156. The tool 156 can also include a feature 192 
to allow the tool 156 to hang onto or within the bow! 1 18 until needed. 

The tool 156 includes a sleeve 176 that extends radially around the housing 166 

op , nh at let one :omprc , il le b lb 17 e> tending therefrom The bulb 178 defines a 
caviiv ISO between the bulb 1 and tl housing 166 fhe housing 166 includes an 
mvuim U 'rvw.^ nigthe.awp AM! ant! die bind ci mnei 170. The tool 1 56 further 
in, h de>; r.nt > *<„ ^ 1^ I t«» Cu any us.ui >>et»ee, sht un^mg loo m<l tlu > on 
clement 168. The o-rings 184 are located along the core element 168 such thai the 

25 cavny ISO. the opening 182, and the second end 1 74 ol tl (lui t pj sgi 170 in til 
located between t k o ung- J e4 Inecn.ts! 0 me oju.i.n " md r'u 1 u«d dranne) 
170 define a variable volume chamber, 

In operation, the bulb 178 is squeezed to reduce the volume of the variable 
volume chamber 180. The tip 160 of the tool 156 is dipped within a body of heated 

30 fluid 120 and the bulb 178 is released. When the bulb 178 is released the variable 
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volume, chamber ! 86 expands and draw s fluid 120 upward into the fluid channel 170. 
The too) 156 can then be removed from the fluid 120 and when a droplet of fluid 120 
is desired, the operator eas 5 end; squeeze the bulb I7S to dispense the fluid 120 in a 
controlled manner. 

5 The tool 150 illustrated in figures 22 through 25 can also include a branch 

channel 1SS extending perpendicular to the fluid channel 170. The branch channel 188 
provides a path for air to enter the fluid channel 170 to break the suction between the 
fluid channel 170 and a drop of fluid 120 tl 1 has been disnen :>d dibit Lip 160 When 
he hull 178 1 ;ek the < anahk I mi ch an' \c, ! U p n I tdmuld normally 

10 draw the fluid 120 back up into the fluid channel 170. The branch channel 18S allows 
air to enter so die droplet of fluid 120 that is presented at the tip 160 will remain there 
held by surface tension when the bulb 178 is released. The core 164 of the tool 156 is 
- rei rabl) made bom non-corrosive metal and the housing 166 is made from, an 
autoclavable plastic. The tool 156 is designed such that the components can be taken 

3 5 apart and sterilized periodically. 

Another optional feature of the alternative tool 156 is a beating element (not 
pictured). The heating element is mounted within tl e bou n 1 i6 ol the tool 156 to 
piovnk. Ik d 1 t 1 iu . h 1 <re 164 In this way, the tool ! 56 can draw in a volui no of 
fluid 120 and the fluid 120 is kept at an appropriate temperature while the fluid 120 

20 remains in the tool 156 to insure that the fluid 120 is still at the appropriate temperature 
when dispensed. 

The tool 156 presents a droplet of the heated fluid 120 to an opening at the tip 
160 oi the tool 15( See bene 14. Hie tool 156 can then be brought within the 
proxii i 0 0k plait 10 nd th< droplet tou I ;d to th >p e poinl upon h plan 10 

25 where further shaping is required. Once again, due to trie efficient heat transfer 
characteristics of the fluid the heat 00m the; metallic core 164 of the loo! 156 will 
transfei througl the droplet ol 11 lid 120 and almost imm< dialeh transform the lot ah red 
area of the plate 10 to a plasticalJ .rmable slate rhe plate 10 an then be shaped 
to conform to the details of the bone contout and then very quick! \ cooled down to a 

30 rigid state again. The introduction of a droplet of fluid 120 insures full contact acioss 



-23- 

th urfaoc <-! the plase 10 and results in moa Jheieut L .! in nsh i the me ot a solid 
heating clement brought into contact with the plate 10 would m t he as efficient, as 
different contours within the plate 10 would allow only point contact between the solid 
element and the plate 10. The alternative tool 156 contains a passive thermal mass. 
5 unlike traditional heating systems. 

rhe present invention also provides t template 19-1 foi pre-shapmg the plate 
10 prior to bdn pplied to tl i uc stru ire Referring to Figure 25 he template 194 
is forrned from a ver\ ductile and non-corrosive mesa] and is general!} made to coincide 
with the ontm "4. worn' .1 on .J n. gh,v 0 hi n».td < •* he torn .aw I'4 

10 i s p ] a dontoth bone tructure that is to be repati d, and molded to the contour of the 
boric structure rh leinplah 194 is easily moldable so it requires very litUe effort to 
onn ici tnlate 1<W to the contours of the bone smicture. Houcsw, ihtMemplute 194 
is rigid enough to hold the contom shape aftei the template ! 94 is removed. When the 
template 194 is used, an appropriate plate 10 can be selected. The template 194 is 

15 ,t,„ |V J mmnred. The plate 10 and template 194 are then held at one end by tool 58 
and dipped into the waterbath 124. See figure 25. The heated plate 1.0 can then be 
easily adjusted to take the shape of template 194. This allows the plate 10 to be shaped 
very closely to the bone structure that is to be repaired ahead of time thereby making 
less alterations necessary, once the plate 10 is ittached to the bone. 

20 Additionally, the template 194 includes indents 196 along either side of the 

template !94. The ind< nts 196 will indicate where the fasteners 12 will fail ''-hen a 
plate 10 is formed to the shape of the template 194. This feature allows the template 
194 to be placed on die bone structure and moved to a position such that the fastener 
12 positions will fall m appropriate locations. This assures that when the plate 30 is 

25 shaped to match the contour of the u mpt ite 194 and aibss cjuenth placed t< the bon« 
structure, that the fastener 12 locations within the plate 10 will be positioned 
appropriately. 

A still further feature of the invention is a unique coding system which 
streamlines as. of the templates 194 and plate, 10 and reduces, if not eliminate , 
30 confusion. As discussed, the templates 194 are reusable and facilitate the proper 
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contour of the bioahsovbable plates 10. Each template 194 will include a simplified 
marking 198.. for example, 1.7-A, which will correspond to a specific plate 10. The 
plates 10 are typically kept outside of the sterile field and the surgeon will call out the 
simplified marking 19$ to an assistant after the surgeon has decided upon the correct 

5 plate 10 by using the template 194. The assistant merely lias to look for a box or 
container thai has the corresponding simplified marking 198 and withdraw a sterilized 
plak- 10 from the box and through >tenle technique provide the surgeon with the correct 
plate 1.0, matching the template 194. 

An alternative template 200 includes a block 202 having a top 204 and bottom 

10 206 surface and including a plurality of holes 208 extending between the top and 
bottom surfaces 204, 206. A plurality of pins 210 are inserted within the holes 208, one 
per hole. The pins 2 1 0 are longer than the thickness of the block 202. and include ends 
212 that are larger than the holes 20S so the pins 210 can slide back and forth within the 
holes 208 while being held there, 

15 In use, the block 202 is tilted so all. the pins 210 slide to one side of the block 

202. The template 200 is then brought .into proximity with a bone surface that is to be 
repaired. The ends 212 of the pins 210 contact the bone surface and as the block 202 
is brought further forward the pins 210 slide further into the block 202. The block 202 
also includes a locking devic* i ! 1 tin when activated locks the puis 210 in place to 

20 prevent any further sliding. When the template 200 has been brought close enough to 
die bone surface to bring all the pins 210 into contas • v th the bone surface, the locking 
Ievice2l4i > i t 1 m< i ' kingt pi 210m place Wh th bl 1 i 
removed from the bone structure, a three-dimensional profile of the bone surface is 
captured on the end surfaces of the pins 210, The locking device 214 keeps the puis 

25 210 from sliding, so the surgeon has a three-dimensional model to use when pre- 
sh iping plate s 10 to be placed onto the bone, 

In the preferred embodiment the block 202 is made from a semi-elastic 
material., and the locking device 214 is a band or clamp that wraps around the block 202 
to squeeze the block 202 when activated. When the locking device 214 is activated, the 
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block 202 is squeezed, and die holes 208 are squeezed, thereby restricting movement 
of the pins 210 within the holes 20S, 

With retci nee to figure 1 IB, the prcst i I invem on also includes a sin le step 
drill and tap bit 216 for simultaneously drilling and tapping holes within the bone 

5 structure tor fasteners 1 2 to be threaded into when securing plates 10. The. bit 216 will 
function as both a drill lot m king the hole ind a t >p tbi tddim the threads to the hole. 
Furthermore, the bit 216 includes helical flutes 219 for more efficient evacuation of 
bone chips from the hole as the hole is drilled and tapped. Prior art drills and taps use 
axial flutes, which do not work as efficiently. A build up of chips within the hole 

10 Jiun the drill/up p;<vc>s mH ufiec! t <j v! t um ibnwh >n hn .a.med hole, if 
the tap k 10I ad* quate to allow the fastener 12 to thre id into the hok then th< hole 
cannot be used, and another hole must be drilled. Helical flutes and cutting edges 219 
will more effectively drill and tap and facilitate the removal of bone material from the 
hole thereby creating a cleaner hole and resulting in a better thread. It is to be 

15 understood that the diameter of the drill/tap 216 could be any size appropriate to 
accommodate the fasteners 12 for which the hole is being drilled, The bit 216 has 
drilling thread forms 217 for defining the threads. 

'Tie present invention further has a sterilization tray 220 including all 
cniupnnaiW iUX,-u\ to icpait tuU ie>lb >n; In ..pphu ? U.\ib,.»ri\J>!< .vie.,. wi!!h.m 

20 plates 10. The fray has a top 221 and base 225. The tray 220 includes for example a 
portable sterile bowl 118 as well as a tool 140 for applying heated fluid to the 
bioab * >rh tide ph tes 10, this is not illustrated, forceps 58 for handling the plates 10. bits 
216 for drilling and tapping holes within the bone structure, a number of templates 194 
01 each uze and style for pre-shopin ; the plat* 5 10, and driveis 24 i< t inserting and 

25 breading the fasteners 12 wiihi the hone true ture to seem the plates 10 thereto 

The present invention provides a method oi repairing broken none. I he method 
includes the steps >f providing a bioabs rbable osleosynthesi plate 10 saving i first 
therroo-chemical solid state winch is rigid, and a second therrno-ohernica! .solid state 
u inch is moldable. The plate 10 is then inserted within a source of heated fluid 120 to 

30 heat the plate 10 to the moldable mermo-chemical solid state. After the plate 10 is 



WO » 1/021 36 



-26- 

heated to the moldable thermo-chemical state, the plate 10 is formed to rhe desired 
contour and allowed to coo] to the rigid diermo-ehemical solid state. The plate 10 is 
then placed to the bone structure to be repaired and fastened thereto, The method 
could be modified by including the steps of providing a fastener 12 for attaching the 
5 plates 10 to the bone structure, a container 76 for delivering the fasteners 1 2 to a point 
of use including a base portion 78 v. ith apertures 104 for holding a plurality of fasteners 
12, aula lid portion i I ^ ith at east one opening 10b, 108 therein, and a drivei 24 ten 
threading the fasteners 12 into the bone iructure Prior to fast ting te plate. 10 to the 
bone iructure rh« lid 84 ol the container 76 rotat d tntii the opening 106 is 

10 positioned uneJK over an an ,i >,,: U»4 n ah a lam u i 12 . old mciem. I he Ur.vci 24 
1S ih ii >erted t. i i a th< op n ng 10( in the lid 84 and into hi contai ici 76 to 
engage the fastener 1 2 held within the aperture 104. The driver 24 is (hen withdrawn 
from the container 76 with the fastener 12 held thereto. The driver 24 is then used to 
apply the fastener 12 to the bone structure by rotating the driver 24 and thereby 

1,5 threading the fastener 12 into the bone structure. Once the fastener 12 is threaded fully 
into the bone structure the driver 24 is removed from the fastener 12. 

! he method could be furthei m idsiled b> including tin steps oi providing a drill 
bit tool 216 for drilling and tapping a hole for receiving a fastener 12 into the bone 
structure to be repaired. Prior to threading the fastener 12 to the bone, the. drill bit tool 

20 216 is placed so the bone structure and rotated to form a tapped hole m tire bone 
structure, prior to applying the plate 10 One. e holes h el n J iled and tapped 
»vithin the bone structure, the plate* 10 ire applied to the bone structure md fasteners 
1? are tare ided urn. Mil hole: u ;ing the drivei 24 

rhe method could be furl! ei modified by including the steps of prouding a 

25 template 194 for pre -shaping the bioabsorbable plate 1 1 , Prn » to m< 4ding the contoui 
o he plat 0) he template 194 i pla d to the 1 >n tructui md the contour of the 
undeilvmg bone is molded to the template 19 S The t mplate 19-1 is i ro- eel from the 
bone structure and the heated plate 10 is placed to the template 194 and molded to the 
contour of the. template 194 by submerging them in a water bath or other heat source. 
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The method could be further modified, wherein the template 194 includes an 
id< nfifieafion marl 198 d »gn« ing the n e . tid shape of thi template 194 and the 
bioabsorbable pi ue 10 oi pa< 1 age i tclodc - an identification mark desh nating tl e size 
and shape of the plate 10, and the markings 198, on corresponding templates 194 and 
5 plates 10 match. The method further includes the steps of reading the identification 
mark 198 from the template 194 after the template 194 has been contoured to theboae 
structure and selecting a plate 10 which has an identification mark that matches the 
•Jcnt!'! ration mai , to.-, k,.U m-n. tb - mum, .to t'M 

The method could be further modified by including the steps of providing a. 

10 device 1 56 for localized heating of the plates 10, inserting the device 1 56 into a volume 
of heated fluid 120 to heat the device to a desired temperature, drawing an amount of 
the heated fluid 120 into the device 156 or holding fluid at the tip of the device 156, 
bringing the device 156 into close proximity to the plate 10, causing a droplet of the 
heated fluid 120 to form a thermal conductive bridge between the device 156 and the 

1 5 plate, and molding the plate 10 when locally heated to more closely match the contour 
of the bone structure to be repaired. 

rh< method could be furtht modified by including the tep of handJin the 
plates 10 with a handling device 58, wherein the handling device 58 includes a pair of 
flexible elongated amis 62 in adjacent lengthwise relationship with one another, each 

20 arm 02 having a first end 64 and a second end 66. the first ends 64 of the arms 62 being 
secured to one another, the second ends 66 of the arms 62 are disposed at a distance 
from one another and include a generally fiat protruding portion 60, the protruding 
poiti ns 60 ot c ich aim 62 being oriented parallel to one anothei md grasping the 
plates 10 with he prott idmg portions 60 

25 Th« inven >n ia been describe.: an Uh 1 stive mannei md it i > be 

understood that the terminology, winch has been used, is intended to be in the nature 
of words of description rather than of limitation. 

Obviously, many modifications and variations of the present invention are 
possible in light of the above teachings. It is, therefore, to be understood that the 

30 i ivcnuon may be practiced oii.erv. ise man as specific; lly Ce ,cnbed 
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A preferred embodiment of the present invention has been disclosed however, 
an individual of nub ian skill m the ail \ ouldre. o niz.e < e tarn modit] ;at ons mmhi 
come within the scope of this invention and thus th following el m should c mdtuJ 
in order to determine the true scope and content of the present, invention. 
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CLAIMS 

What is claimed is: 

[,. a bioabs »rb tbk plai ,n«l nw nei <> iprisin ; 

at least one fastener having a head portion and a threaded shank, said head 
5 having a top surface and a bottom surface, said shank extending from said bottom 
tirfac said boi »tn surface having a convex shap 

a plate having a first thermo-chemical solid state in which said plate is rigid; 
said plate furthei ii.r ins i so ond thermo « hemical s< lid statt in winch ;aid 
plate is del unliable; 

tO said plate further including at least two openings for receiving said fasteners; 

said plate further including a relief area surrounding each of said openings to 
allow said fastener to seat within said bioabsorbable plate such that no part of the 
fastener extends above the surface of said plate when the fastener is applied; 

said relief area is a generally concave surface sum mnding cad) c.i said openings 
1 5 to provide a stable mating contact surface for mating with said bottom surface of said 
fastener to reduce tensile stresses in said plate and to allow proper seating of said 
fastener within said relief area 

2. The bioabsorbable plate and fastener of claim 1, wherein said bottom 
20 mhU e of vi J 'isuiic and aaid ;ehef area mate in generally surface to sui face contact 

when aid fastener i enerally perpendicular to ore >t aid openings and line contact 
when said h ie« i io« eumil e>, ..d.umn to re, oi aid openmg 

3. Phe bioabsorbable plate and fastener of laim 1 vvhereit tid plate 
25 presents a periphery adapted for repairing bone of varying size and contours, 

4. rhe bioabsorbable plate and fastener of claim lie-cm mu p tphen 
can include a variety of shapes. 
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5, The bioabsorbable plate and Listener ol uatm 3, a he in each of said 
variety of shapes corresponds to a specific color, said bioabsorbable plate being color 
code to alio - < is) ideohfn ition oi the hapc and size ol the plate 

5 6. rin; I, matron >ahh p. ik -i IK etna ot claim I \\ herein aid plate o 

identified by an identification marl, designating a particular plate. 

7. Ihebinah; -rbablc plate ind fa ten rofclatn i vhetem and top surface 
of said 

10 head portion m Jude. it lea t one ieee>s ioi uueihon ot a dnvei t<» allow, said ia.stenet 
to be threaded into the bone surface being repaired; 

3, Trie bioabsorbable piate and fastener of claim 7, wheieni viid Um\ ucj 
comprises one of a plurality of sizes. 

15 

9, The bit absorbs '1 r pi a - at d fas enei ot . laini S, wher« in -ach of said 
pjuralu) ot sizes > . rre: ponds to a specific color, said fastener bemg color coded to 
MOW easy identification ot said fastener, 

20 10. A fastener for attaching a bioabsorbable plate to bone structure 

contpnsmg; 

I head ports on for contacting a bioabsorbable plate to hold the bioabsorbable 
<j iU Ai an i a Iw, ^usa.c u< t e -cp t n d 

.a&ank. portion extending from said head portion and including threads for 
25 pios J-np ii„uulJ eup iguncni vithtt.iH.tr une^ Km icpaucd; 

said head po H >i nidud ai lea i tv > not Pes s id notch^ in 'aiding side Walls 
tndaiear wail said notches are separated about said head poition ol said >tenei id 
totches being sized wl » id n lap I to receive featui of i irive for 

driving the fastener into said bone structure, and said side walls provide a contact 
30 . r the clri ! read said fastenei », - 
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1 1. The fastener as set forth in chum 1 0, wherein said side wails for each of 
said notches fall on lines that cross at a point outside the centci area oi said head 
portion, thereby concentrating the forces exerted onto .said head portion into 
eomj ressr - sit es withii said head portion to reduce failure 

5 

12. The fastener as set forth in claim 10, wherein said rear wall provides 
hi i on )' en. ct n! uh du .J i a; to i m< * brt -t utc uUtoviti Ur ■ uvei 

13. Hie fastener a set forth in claim 12. wherein ad side walls for each of 
10 said notches fall on lines that cross at a point outside the center line of said head 

portion, thereby concentrating the forces exerted onto said head portion into 
compressive straws wtihin sand head portion to reduce failure. 

14. The fastener as set forth in the claim 10, wherein said rear wall includes 
15 a protrusion extending outwardly from said rear wall for engagement with a driver to 

removably secure said fastener to a driver. 

15. rhe fastene as set forth in tli clam id whereii md ale walls for each 
of said notches fall on lines that cross at a point outside the center line of said head 

20 portion, thereby concentrating the forces exerted onto stud head portion into 
compressive stresses within said head portion to reduce failure. 

16. A drive: for inserting fasteners into bone structure, -aid driver 
< omprising; 

25 an operative . nd tot c • \ agt mem v ith a fastener, 

a handle portion opposite said operat - c e id tot lilowing man ml manipul ition 
of saiddrivei to inu < < i net e» nd 

a clutch meer anon, ititu kUiic k! i i j ■ tdopc itiveend 
for bmt'mg the the operation of said driver between direct drive wherein said operative 
30 end is operatively fixed to said handle portion and a clutch drive wherein said operative 
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end is operalivoly coupled to said amount of torque that can be transferred therebetween 
said clutch mechanism controlling handle to slip at a predetermined torque; 

17. The driver as set forth in claim 16, wherein said handle portion includes 
5 a switch for selectively activating said clutch mechanism. 

18. The device of claim 16, wherein said clutch mechanism includes a 
control ring, a pair of fingers and a blade, said control ring being mounted for 
movement wim i>.q <.c > -aui huge; uth -, encase ^ 0 imgci aiimf id In u 

10 i.„ipm ,il! le d Kcmhn, ,,,>a.>m>u » u dt, -a o tiiunma iV> 1 wul 

blade to move with respect to said fingers after a predetermined torque is exceeded. 

19. A driver for inserting bioabsorbable fasteners into bone structure, said 
dri ver comprising: 

IS a too! holder for receipt of a tool for dri me fas a icr into the bone structure; 

a grip opcratively connected to said tool holder and a torque limning mechanism 
( .j a.. r,d\ i unccteit ! em < en said grip and said tool holdei, said tmqm h am 
mechanism initial! ioekin said grip ith sespect to said tool holdci to pply a >rque 
through aid grip mi . said tool holdei to d i e the bi ^absorbable i islcm t into the bone 

20 tincture id ton t touting mechanism unit kmc ud grip with respect to aid tool 
holdei Mien a predetermined torque is applied to rid rip to stoj applying i torque 
through said grip and into said tool holdei to prevent damage to said bioabsorbable 

fastens. 

25 20. The driver of claim 19, wherein said clutch mechanism includes a 

control ing, a pan oi finger* and a bi id . said blade is t onnected to >aid tool holder, 
said control ring being mounted foi movement with respect to said fingers to eithei 
engage said fingers and lock said fingers against said blade for direct drive operation 
or to disengage said fingers and allow said blade to move with respect to said fingct •> 

30 p c sed n qu sexct 
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21. A driver for inserting fasteners for bioabsorhable plates, said driver 
comprising: 

an operas, nd for engagement wilh t fastener: and 

i handle p» rrmn opposite ;aid nperalix e end for J 0* ng manual manipulation 
5 of said driver to insert die fastener; 

said operative end including at least two fingers, each of said fingers including 
side walls and an internal wall, said side walls spaced to fit within notches in a head 
portion of die fastener. 

10 22. The driver as set forth in claim 21, whetem said internal wall of at least 

one of said fingers frieiionally engages the fastener to removably secure the fastener 
within said fingers ...f said driver. 

23. The driver as set forth in claim 21, wherein said operative end is 
1 5 connected to said handle portion through a clutch mechanism for limiting the amount 

of torque that can be transferred therebetween, 

24. The drivei as set forth in claim 23, wherein said handle portion includes 
i switch for selective activating ...lei a h mechanism. 

20 

IV u.oei „, ^ twit! iui.ni 11 n,ean ^hn' m a thnkm 
that is less than the depth of the notches on the fastener to allow said fingers to fit 
completely within the circumference of the head portion of the fastener to prevent 
interference with the bioabsorbabk plate ,vhen the fastenei .'.applied using said drive! 

25 

26. A hand held device h • k a 11 ht atin • i po tio i of a bt i ib or! tble plate 
said device comprising; 

a body portion having a hand held section and a tip section; 
saidbudx loition del i thermal i ri a nmg heat within said bod\ 
30 hi - ■ ' ! ; > > bsw i le pi «u 
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said tip section holding a fluid for bridging said body portion and said plate to 
! tcilit it.- neat ,i in Ui iiom ad hod> n> ttu> i i < ad b oabst .bald, plate 

27. The hand held device of claim 26, further including a cavity for retaining 
5 said fluid to said tip. 

28. The hand held device of claim 26, wherein said tip has a roughened 
surface fen retaining said fluid to said tip 

10 29, The apparatus as set forth in claim 27. wherein said up includes a 

j i >hcned trta ■ M.nndmg aid a\n\ »n -.aul tip t« pu> i.leaddmoi ti nut.i. e asea 
for holding said fluid. 

30, An apparatus as set forth in claim 26, wherein said body portion includes 
15 a fluid channel, said fluid channel including a first end at j; sd tip and c U ndin to a 
second end at a position within said body portion thereb) c eating a pa igs 
therebetween, said fluid channel being operable to receive and bold said fluid to be 
dispensed from said-tip. 

20 31 rbeapparatu is set forth i claim 30, wherein said device includes a 

diC\e extending d«nti -am K>d; p< Ho -mO includnuj at least one hollow 
compressible bub c> ending therefrom defining i cavity between said compressible 
bulb and said body portion, and said body portion including at least, one opening 
positi m dbem en said « vit aid said se ond end oJ said fluid p ssa e for allowing 

25 IhuJ CHuUHtMcution between .-.ml cavils and mid dn;d pa-,saee, 

rf 1 (Ik apparatus as set forth in 'bant rf wherein said body portion 
includes a pair of o-rings for creating a seal between said body portion and said sleeve, 
said o rim m n < aced along said body portion such that said cavity, said opening 
30 and said second end of said fluid passage are disposed therebetween, whereby said 
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cavity. said opening, and said fluid channel define a continuous variable volume 
hambei ith only one aperture aid perture bem the first end oi aid fluid channel 

33. The apparatus as set forth in claim 32, wherein said fluid channel 
5 includes a branch channel extending from said fluid channel to a point adjacent said tip 

for allowing suction between said fluid channel and said fluid at the tip to be 
interrupted, 

34. The apparatus as set forth in chum 30. wherein said body portion is 
10 made from a non-convive metal and said sleeve is made from an autoclavable 

insulating materia! 

35. The apparatus as set forth in claim 30, wherein said body portion 
includes a heating device for keeping the body and fluid that is within said fluid channel 

15 at a pre-detemiined temperature until the heated fluid is dispensed. 

36. A portable bowl for containing a volume of heated fluid, said bowl 
comprising, 

a b&SPl 

20 a reservoir f'oi holding a volume oi heated fluid; 

a heating eiemen associated with said base fot h am; 'in fluid within said 
reservoir; 

a controllei foi , mtrollin id healing eiemen and maintaining the 
temperature of the heated fluid within said reservoir, said controller being located at a 
25 remote location from said bowl. 

37. The portable bowl as set forth in claim 3b. including a retractable cover 
ass robb fot keeping the heated fluid within he bowl and to assist in keeping iht mud 
at a prewietermined temperature. 

30 
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38, The portable bow] as set forth m claim 36, wherein said cover assembly 
includes features for holding tools to allow the tools to extend into the heated fluid 
within said portable bowl when placed therein, 

5 39. The portable bowl as set forth in claim 37, wherein said cover assembly 

, I ude i contoured lip fo eeivin u ipparatus hil tukl heats the ipparatus fo 
appb i ig thv hs ited fluid t« » localized portion oi a I oabs >rb hk pi tu to allow t'm 
apparatus to rest within said bowl when not in use. 

10 40. A container for holding and delivering Listeners, said container 

comprising; 

a too o holding t leas! mt fa ener; 

a lid mounted rotatably onto said tray to keep the fasteners in said tray, and 
including at least one opening to allow the fasteners to be removed from said tray. 

15 

41, The container as set forth in claim 39, wherein said may includes a 
phi, iity < aj ,i paced i idiall) about said tray, each sai ! >erd n id \ t ai to 
■unowtbo nnid.. v i.t uuej m unheal ouentation, 

42 rhe container a wt forth in claim 10 wherein said lid includes a first 
20 n nine, at d a wu-t o,|>onu" p,. . i m 1 11 dia.<p. abmc -uidapeimw- v hen sld lid 
is rotated Mid adapted to allow an operable end of ad river to be n >ei ted i ■ aidtraj 
oengag nd rem* tin et from one i enure 

43. The container as set forth in claim 41, wherein said tray includes a 
25 plurality .-1 detents spaced radial!) iround the outei circumferen e of ■ tid trays said lid 

I'K'udm: ... lei totcindcnt u>i rec » i: c <o c <>t said ph uJif detent iKub ?aid 
lid can be rotated between a plurality of radial positions, 

44, The container as set forth in claim 42, wherein said detents rue spaced 
30 such that as said lid rotates, said pair of openings within said lid move from a first 
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position where said first opening is directly over one of said apertures and said second 
opening is positioned between two of said apertures, a second position where both said 
first and second opemn are loc ted di Ml, il nm one of said apertures end a third 
position where both said first and second openings are located between two of said 
5 apertures. 

45. Phe conlainei is set forth in eiain 39, wherein asd container is coloi 
coded to contrast the color of the fasteners therein to allow the fasteners to stand out 
visibly when held within said container. 

10 

46. A dm see lot handling b>o <*> oib.rblc > ... < s mm ms bat. <, aiddivic 
comprising; 

a pair of flexible elongated arms in adjacent lengthwise relationship with one 
another, each member having a first end and a second end, said first ends of said arms 
15 being set used to one another, wherein said second ends of said arms are disposed at a 
distance from one another; 

a t ) ralh bat pumudne poo on attached to said si ond end oi ach oJ said 
arms, said pmtmding portion of each aim being oriented parallel to one another, 

47. The device as set forth in claim 46, wherein each of said arms include 
20 a handle portion extending from said first end providing a gripping surface for holding 

said d. c uitiloi oiiee/mm an 1 a , i ■ at. me aitmht . bi i. _ m ,n< i > dni 
portions into contact with one another. 

48. fhe device- as set bath in claim 46, wherein each oi said aims includes 
25 a neck portion extending from said handle portion, said protruding portions being 

att led to said neef p >rtion at a di t; 1 < m opi osite sixl handle portion 

49. The device as set forth in claim 47. wherein said neck portion extends 
from said handle portion at an angle which u Ic o than 180 degrees. 

30 



in i ? sin Wi 



-38- 

50. A template for capturing (he contour of a bone structure to be repaired 
! th- i bioabsorbaWe osteosynthesis plate to b pre-contoured 

wherein said template presents a two-dimensional shape that roughly 
corresponds >o the two-dimensional shape of the plate thai is to be contoured; 
5 said template inci des- »n identifi anon marl designating (he sizt md shape »! 

said ten |li id tb m«tn fi. . in D nun hmg n idcint una <>unk pUcd on 
corresponding plates, 

51. The template as set forth m claim 50. including indents along the edges 
10 oi taidtemphn .mnvsn n din; to the locations of fastener o] min ; vidua the plate 

52. The template as set forth in claim SO, wherein si ! t smpl - is mad. 
from a malleable material which is autociavable to allow said template to be sua I ed 
and re-used. 

15 

53. A template foj capiuri g the < ontour of a bone structure to be repaired 
to allow a bioresorbable plate to be pre-contoured comprising; 

a block having a top and bottom surface, and including a plurality of through 
icdes extending b< v« en said top and bottom surfaces: 
20 a plurality of puis having a first end and a second end, one of stud plurality of 

pn , h mid' p.. e ' " i hit. 1 ^ib daoi t i Ink aeJ "i. "i.kj " ,t m i. p<mon on 
,uu t i said in-! a' d second n.'.s - nb head pornon berna >A.d hago than s.ud il.»..n n 
holes to i tain said pins within said hi k said pins havin a length that is greater than 
the ihicknc s of said block to altov said pins h slide within :id through hole- 
25 a locking d< c to ocldn tid n within id through holt to prevent said 

puts from sliding therein. 

54. The alternative template as set forth in claim 53, wherein said block is 
formed from a coi - lalerial, ai d loci g device is a clamping mechanism 



IT 1 I S'M 



-39- 



tp rati veto queeze aid blue! to compress said through holes to prevent said sins from 
idin t» crein 

55. A drill bit loo] for simultaneously drilling and tapping a hole within a 
5 hone structure to be repaired for receiving a fastener to attach a bioabsorbable plate to 
the bone structure; 

tool includes helical cutting flutes to facilitate efficient removal of bone chips 
when said Inl I it lool i 1 em u < c 

'J 0 56. A kit for delivering items related to surgically repairing a bone structure 

using 

bioabsorbable {dates, said kit comprising? 

a plurality of various shapes and sizes of bioabsorbable plates; 
a plurality of fasteners for attaching said plates to a bone structure to be 
15 repaired; 

a portable bowl for containing and heating a volume of fluid for heating said 
bioabsorbable plates; 

, tpp a n f< h uin £ oca] d portion of said bioabsorbable plate; 
a de\ ici for handling said 1 ioabsorbable plates; 
20 a drill bit tool for simultaneously drilling and lapping holes within the bone 

; , , jj, • >,m ,,p) 1 catio.i <■] - jid b.v jbsoihable plates; 

driv r for i im" n id fasteners fron mi containej ind fii t I'm said 
faaeneis nmwhe bo it , siu.ctur. to seem e aid hHMb^kd.k plates thereto. 



25 57. A method of repairing broken bone i ocludi ng the steps of; 

pro\ ing a bioabsorbable plate having a first the no hemical solid stat which 
is rigid, and a second rherrao-chemical solid state which is moldable; 

inserting the plate within a source uf heated fluid to heat the plate to the 
moldable then nu--' -< in >1 k . id --tat 
30 ' on tl p tc to < ds d< ' ! 
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allowing the plate to coo) lo ibe rigid thermo-chemical solid state; 
placing the plate to the bone structure to be repaired; and 
fastening t lie plate to the bone structure; 

pr a l* ins i fasti nei foi art « I up th pi it t » the >onc- strueti re a c( nt unci fo 
5 delivering the fasteners to a point of use including a base portion with apertures for 
holding a pluralit} of fasteners, and a lid portion \\ ith at least one opening therein, and 
a driver for threading the fasteners into the hone structure; 

rotating the lid of the container unit) the opening is positioned direct'} over an 
ap'.TUK oith a L-lener held theicin 
10 inserting the driver through the opening in the lid and info the container to 

cr, ,ii i!k ....»u.ei n Jd nu'im the aperture; 

withdrawing the driver from the container witit the i one i t,. . • icrao; 
sppjyin thei ener t« he bone I iclure and threading the fa ener into the 
bone structure by rotating the driver; and 
15 removing the driver from the fastener aftei the fastenei has been threaded into 

the bone structure. 



58,; A method of repairing broken bone including the steps of: 
providing a bioabsorbable plate having a first thenno-chemical solid state which 
20 v 1 i i n u tatc v hi i o) P 1 

n citing lie plan within a source of heated fluid I > heat the plate to the 
mokiahle thermo-chemical --did state; 

binning the p \u to a de ned contour; 

allowing the plate to cool \> tne mud Jhenno-ehcmiea; solid state; 
25 placing th plate to the bone iructure to be repaired; and 

' tstening the plate n the bo £ tmetui 

providing a dnU bit tool for drilling and tapping a hole for receiving a fastener 
into the bone structure to be repaired; and 
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piacing the drill bi! tool to the bone structure and forming a tapped hole in the 
bone structure prioj to apph ng th. plate, applying the plate to the bone structure and 
cirivuig the fastener into the bone by using the driver, 

5 59. A s-i'K thod ol repairing broken bone nu hiding me -teps of- 

providing a template for pre-shaping a bioabsorbablc plate; 
placing the template to the bone structure and molding the template to the 
contour of the bone structure; 

rerno mg the tenis lat< from the bone strut urn , and 
10 placing the heated plate to the template and molding the plate to the contour of 

a ' 

60. A method of repairing broken bone including the steps of: 
providing a bioabsorbable plate having a first theamo-chemicul solid state which 
1.5 is rigid, and a second thernio-chemicai solid state which is moldable; 

inserting the plate within a source of heated fluid to heat the plate to the 
moldabd thern o hemical olid state 

forming the plate to a desired contour, 

allowing the plate to cool to the rigid thenno-cbemioal solid state; 
20 placing the plate to the bone structure to be repaired; and 

* . urn m ih< pi it, u du 1 > t m hi- 

gunnl; , >..,d template with an i i - tb» iti i m.nl tw wn r >" th a c mi 
M.Ww^pliw miemwdm tiu i uvfmmb .hie pnt< v n-i >ei t k u: - . 'urn mail 
designating the size and shape of the plate, and the markings on corresponding 
25 templates and plates match, the method further including the tq ol 

mading the identification mark from the template after the template has been 
contoured to the bone structure; and 

selecting a plate which has an kkn i ican. m lark that matches th«. identification 
mark read from the template. 
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6 1 . A method of repairing broken bone compri sing: 
ptovi in s device loi localized healing o! the plates; 
inserting the device into a volume of heated fluid; 
bringing the device i ito close proxiroit} to the plate: 
5 heating the localized portion of the plate; and 

molding the plate t. more closely match the contour oJ h 1 me structure to be 

62 \ en eii.d uf kt ai.qj I 1 cn b'.rn. m.-ludm (K mg' ol 
JO providing i bioabsorb ble plate havinj a fmst fhenno J, micai iolid state which 

is rigid, and a second thermo-chemieal solid state whk h » mold 1 >k 

inserting ihe plate within a source of heated fluid to heat the plate to the 
m< Iciabie ihermo-chemicai solid state; 

forming the plate to a desired contour; 
15 allowing the plate to cool to the rigid thenno-chemical solid state; 

placing the plate to the bone strach a <. u 1h R-paned; and 
fastening the plate to the bone structure; 

handling the plates wit! i handlin .'.ml herein th tandling device ii tude 
a pair of flexible elongated arms in adjacent lengthwise relationship with one another, 
20 each arm bavin i first nd id a second end, the fi dsoftin i bein ecured 
,o oik .» i.'thvi ti„ * unaokbo! b aim, ^d-por: uu'iwm iu > i one another 
uh "i In !c a . in - ul flat p'otiudmg portion, the protruding portions of each arm 
being oriented parallel to one another; and grasping the plates with the protruding 
portions. 
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